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Shear and Extensional Rheology of Polystyrene Melts and Solutions with the Same Number of Entanglements
We investigate the nonlinear shear and uniaxial extensional rheology of entangled polystyrene (PS) melts and solutions
having the same number Z of entanglements, hence identical linear viscoelasticity. While experiments in extensional flows
confirm that PS melts and solutions with the same Z behave differently, respective transient and steady data in simple
shear over the largest possible range of rheometric shear rates (corresponding to Rouse-Weissenberg numbers from 0.01
to 40) demonstrate that melts and solutions exhibit identical behavior. Whereas the differences between melts and
solutions in elongational flows are due to alignment induced friction reduction (more effective in melts than in solutions), in
shear flows they disappear since the rotational component reduces monomeric alignment substantially. Recent molecular
dynamics simulations of entangled polymers show that rotation induces molecular tumbling at high shear rates, and here a
tube-based model involving tumbling effects is proposed in order to describe the response in shear. The main outcome is
that tumbling can explain transient stress undershoot (following the overshoot) at high shear rates. Hence, the
combination of tumbling in shear and friction reduction in extension successfully describes the whole range of
experimental data and provides the basic ingredient for the development of molecular constitutive equations.
 
General information
State: Published
Organisations: Department of Chemical and Biochemical Engineering, The Danish Polymer Centre, University of Crete,
University of Naples Federico II
Authors: Costanzo, S. (Ekstern), Huang, Q. (Intern), Ianniruberto, G. (Ekstern), Marrucci, G. (Ekstern), Hassager, O.
(Intern), Vlassopoulos, D. (Ekstern)
Pages: 3925-3935
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Macromolecules
Volume: 49
Issue number: 10
ISSN (Print): 0024-9297
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): CiteScore 5.76 SJR 2.557 SNIP 1.507 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 2.407 SNIP 1.638 CiteScore 5.82 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 2.534 SNIP 1.721 CiteScore 5.83 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 2.576 SNIP 1.754 CiteScore 6.09 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 2.779 SNIP 1.58 CiteScore 5.35 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 2.556 SNIP 1.593 CiteScore 5.15 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): SJR 2.51 SNIP 1.51 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 2.962 SNIP 1.533 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 2.819 SNIP 1.54 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 3.102 SNIP 1.613 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 2.987 SNIP 1.714 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 2.579 SNIP 1.654 
Web of Science (2005): Indexed yes 
Scopus rating (2004): SJR 2.606 SNIP 1.691 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 2.497 SNIP 1.635 
Web of Science (2003): Indexed yes 
Scopus rating (2002): SJR 2.793 SNIP 1.71 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 2.782 SNIP 1.745 
Web of Science (2001): Indexed yes 
Scopus rating (2000): SJR 2.631 SNIP 2.054 
Web of Science (2000): Indexed yes 
Scopus rating (1999): SJR 2.801 SNIP 2.014 
Original language: English
DOIs: 
10.1021/acs.macromol.6b00409 
Source: FindIt
Source-ID: 2304166612
Publication: Research - peer-review › Journal article – Annual report year: 2016
 
